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SEQUENCE LISTING 



<110> Fors chungs zeVit rum Juelich GmbH 



<120> Process for the. microbial production of amino aci 
boosted activity of export carriers 

<130> 1 

<140> PCT/DE96/02485 
<141> 1996-12-18 

<160> 2 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 2374 
<212> DNA 

<213> Corynebacterium glutami\:um 

<220> 
<221> CDS 

<222> (1016) . . (1726) 
<400> 1 




RECEIVED 

JUL 2 9 2002 

TECH CENTER 1600/2900 



ccatttgctg 


aaggtgttac 


tctgcctggc 


bcaattcctg 


cgggcgaaga 


agtgaaaaac 


60 


cctgaacctt 


ttcagaagta 


actaaggccg 


oaatccctcg 


attgctgcat 


caacgacggc 


120 


gtctgtgagt 


ctagctagag 


atctagattc 


caugcgccat 


cgttgccaat 


acatcggtgt 


180 


gtcaatgggt 


atctcatcga 


ggaggatcac 


ttqtcctgct 


tttagcatgg 


gagcagcttg 


240 


ggtttcggga 


agaagtcccc 


aaccaaggcc 


tcgcppgaatt 


gcctcaccaa 


aaccttccgc 


300 


cgacgggaca 


atggatacgc 


gcctgcgccc 


cacacraacca 


tcgacgcgcc 


cgtccaggtc 


360 


acggtcttga 


agcacatctt 


tgggaccgaa 


gcgtaauacg 


ggcatcgcag 


cccaatctag 


420 


tttcccatca 


accatgtagg 


catcccgcaa 


tgaggggbtt 


gcaatggcca 


agtggcgcat 


480 


ggttccaagt 


tctactactt 


cacatcccgc 


cacgggatta 


gcttcacggg 


ttaccgctcc 


540 


taaaacatct 


ccacgccgca 


gcaaggataa 


tgtgtgcgcfc 


tcatcttcca 


agcgcagcgt 


600 


gagcgttgct 


ccaccccaag 


aagctacctc 


gttgaacacg\ 


ggaggaaacc 


atgtggatag 


660 


cgaatctgcg 


ttgatggcga 


tggttaacgg 


gatttcagca 


laggcgtccag 


atagttgcgc 


720 


tttagtttct 


gcttgcagca 


acaccatttt 


ccgcgctgct 


tocacaagga 


cttcacccgc 


780 


ttcggttgct 


ttggccggtt 


gggtgcgcga 


taccaacact 


cgacccacgt 


gatgctcgag 


840 


agctttaacg 


cgctgactca 


ccgccgaggg 


ggaaatggaa 


aggbctaagg 


aggcgccttc 


900 



gaagctgcct tcatcaatga ttgagagcaa agtgtccagt tgaanggggt tcatgaagct 960 

atattaaacc atgttaagaa ccaatcattt tacttaagta cttcca^tagg tcacg atg 1018 

Met 
1 
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gtg ate atg gaa ate ttc at* 
Val lie* Met Glu lie Phe Il« 
5 



aca ggt ctg ctt ttg ggg gee agt ctt 
Thr Gly Leu Leu Leu Gly Ala Ser Leu 
10 15 



1066 



tta ctg tec ate gga ccg cag 
Leu Leu Ser lie Gly Pro Gin 
20 



jat gta ctg gtg att aaa caa gga att 
sn Val Leu Val lie Lys Gin Gly lie 
15 30 



1114 



aag cgc gaa gga etc att gcg gtfc ctt etc gtg tgt tta att tct gac 
Lys Arg Glu Gly Leu lie Ala Val Leu Leu Val Cys Leu lie Ser Asp 
35 40 \ 45 



1162 



gtc ttt ttg ttc ate gec ggc ace \ttg ggc gtt gat ctt ttg tec aat 
Val Phe Leu Phe lie Ala Gly Thr YL eu G ly Val As P Leu Leu Ser Asn 
50 55 \ 60 65 



1210 



gee gcg ccg ate gtg etc gat att atg cgc tgg ggt ggc ate get tac 
Ala Ala Pro lie Val Leu Asp lie Met Arg Trp Gly Gly lie Ala Tyr 
70 \ 75 80 



1258 



ctg tta tgg ttt gee gtc atg gca gcd aaa gac gee atg aca aac aag 
Leu Leu Trp Phe Ala Val Met Ala Ala\ Lys Asp Ala Met Thr Asn Lys 
85 90\ 95 



1306 



gtg gaa gcg cca cag ate att gaa gaa 
Val Glu Ala Pro Gin lie lie Glu Glu 
100 105 



jca gaa cca acc gtg ccc gat 
lr Glu Pro Thr Val Pro Asp 
110 



1354 



gac acg cct ttg ggc ggt teg gcg gtg get act gac acg cgc aac egg 
Asp Thr Pro Leu Gly Gly Ser Ala Val Ala Thr Asp Thr Arg Asn Arg 
115 120 \ 125 



1402 



gtg egg gtg gag gtg age gtc gat aag cag 
Val Arg Val Glu Val Ser Val Asp Lys Gin 
130 135 



:gg gtt tgg gta aag ccc 
\rg Val Trp Val Lys Pro 
10 145 



1450 



atg ttg atg gca ate gtg ctg acc tgg ttg ac 
Met Leu Met Ala lie Val Leu Thr Trp Leu 
150 155 



ccg aat gcg tat ttg 
Pro Asn Ala Tyr Leu 
160 



1498 



gac gcg ttt gtg ttt ate ggc ggc gtc ggc gcg 
Asp Ala Phe Val Phe He Gly Gly Val Gly Ala 
165 170 



paa tac ggc gac acc 
rln Tyr Gly Asp Thr 
175 



1546 



gga egg tgg att ttc gee get ggc gcg ttc gcg 
Gly Arg Trp He Phe Ala Ala Gly Ala Phe Ala 
180 185 



gda age ctg ate tgg 
Ser Leu He Trp 
190 



1594 



ttc ccg ctg gtg ggt ttc ggc gca gca gca ttg 
Phe Pro Leu Val Gly Phe Gly Ala Ala Ala Leu 
195 200 



tea ygc ccg ctg tec 
Ser ^rg Pro Leu Ser 
205 



1642 



age ccc aag gtg tgg cgc tgg ate aac gtc gtc 
Ser Pro Lys Val Trp Arg Trp He Asn Val Val 
210 215 220 



gtg gca gtt gtg atg 
Val Ala\ Val Val Met 
225 



1690 



acc gca ttg gec ate aaa ctg atg ttg atg ggt tag ttttpgcggg 
Thr Ala Leu Ala He Lys Leu Met Leu Met Gly 
230 235 



1736 



ttttggaatc ggtggccttc geccaaatgt tgatgeegge 
tcgcctccaa ctcggcgtca gaaaactcca agttgttgag 



gtcgtgggaa\ atctcatcga 1796 
tgaatcaagg Vctgttgtcca 1856 
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<210> 2 

<211> 236 

<212> PRT (LysE) 

<213> Corynebacterium glutamicum 

<400> 2 

Met Val lie Met Glu lie Phe lie Thr 
1 5 

Leu Leu Leu Ser lie Gly Pro Gin Asn 
20 25 

lie Lys Arg Glu Gly Leu lie Ala Val 
35 40 

Asp Val Phe Leu Phe lie Ala Gly Thr 
50 55 

Asn Ala Ala Pro lie Val Leu Asp lie 
65 70 

Tyr Leu Leu Trp Phe Ala Val Met Ala 
85 



ly Leu Leu Leu Gly Ala Ser 

10 15 

1 Leu Val lie Lys Gin Gly 
30 

Le^i Leu Val Cys Leu lie Ser 
45 

Leu\ Gly Val Asp Leu Leu Ser 
60 

Met Krg Trp Gly Gly lie Ala 

" 75 80 

Ala L?ys Asp Ala Met Thr Asn 

90 \ 95 



Lys Val Glu Ala Pro Gin lie lie Glu 
100 105 



Glu Th\r Glu Pro Thr Val Pro 
110 



Asp Asp Thr Pro Leu Gly Gly Ser Ala 
115 120 



Val Ala\Thr Asp Thr Arg Asn 
125 



Arg Val Arg Val Glu Val Ser Val Asp 

130 ' 135 



Lys Gin $rg Val Trp Val Lys 
0 



Pro Met Leu Met Ala lie Val Leu Thr 
145 150 



Trp Leu Asia Pro Asn Ala Tyr 
155 \ 160 



Leu Asp Ala Phe Val Phe lie Gly Gly 
165 



Val Gly Ala \Gln Tyr Gly Asp 
170 \ 175 



Thr Gly Arg Trp lie Phe Ala Ala Gly 
180 185 



Ala Phe Ala 7\la Ser Leu lie 
190 
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Trp Phe Pro Leu Val Gly Phe GJ y Ala Ala Ala Leu Ser Arg Pro Leu 



195 



2C 



Ser Ser Pro Lys Val Trp Arg Tip lie Asn Val Val Val Ala Val Val 



210 



215 



Met Thr Ala Leu Ala lie Lys Leu Met Leu Met Gly 



225 



230 



205 



220 



235 



<210> 3 
<211> 2374 

<212> DNA (complement to <210> \) 
<213> Corynebacterium glutamics 
<220> 

<221>unsure 
<222>CDS (2) . . (652) 
<223>orf 3 
<220> 
<221>gene 

<222>CDS (1421) . . (2293) 
<223>LysG 

<400> 3 

a gat act cct ttg gaa gaa acc atg t£c gca ttg cgt gac att gtt gcg 49 

Asp Thr Pro Leu Glu Glu Thr Met tA: Ala Leu Arg Asp lie Val Ala 
1 5 \ 10 15 



tct gga aag get ctt tac gtg ggt att ttct tec tac ggt cca gag etc 
Ser Gly Lys Ala Leu Tyr Val Gly lie Sfer Ser Tyr Gly Pro Glu Leu 
20 25 \ 30 



97 



aca gcg gag gcg get gag ttc atg gcg gai 
Thr Ala Glu Ala Ala Glu Phe Met Ala Gli 
35 40 



gag ggc tgc ccg ctt ctg 
Glu Gly Cys Pro Leu Leu 
45 



145 



att cat cag cca age tat tec ate att aat 
lie His Gin Pro Ser Tyr Ser lie lie Asn 
50 55 



:gt tgg gtg gag gaa ccg 
±rg Trp Val Glu Glu Pro 
60 



193 



ggc gat gac ggt gag aac ttg ttg cag tea gc 
Gly Asp Asp Gly Glu Asn Leu Leu Gin Ser 
65 70 7! 



gee aac aat ggt ctt 
Ala Asn Asn Gly Leu 
80 



241 



ggc gtc att get ttc tea cca ctt gcg cag ggc\ ctg etc acg gac aaa 
Gly Val lie Ala Phe Ser Pro Leu Ala Gin GlyVLeu Leu Thr Asp Lys 
85 90 \ 95 



289 



tat etc gat gga att cca gag ggt tec cgc gee a^ 
Tyr Leu Asp Gly lie Pro Glu Gly Ser Arg Ala Sc 
100 105 



cag ggt aag tec 
Gin Gly Lys Ser 
110 



337 



ctg tct gag ggc atg ttg aac gtg aac aat att gat\atg gtc cgc aag 
Leu Ser Glu Gly Met Leu Asn Val Asn Asn lie Asp \Met Val Arg Lys 
115 120 \L25 



385 



etc aat gac ate gee cag gaa cgc ggg cag tea ctt 
Leu Asn Asp lie Ala Gin Glu Arg Gly Gin Ser Leu 
130 135 140 



zg cag atg gcg 
La Gin Met Ala 



433 
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ctt gca- tgg gtg ctg cgc gag caa gga 

Leu Ala Trp Val Leu Arg Glu Gin Gly 
145 150 

acc agt gca ttg att ggt get teg tea 

Thr Ser Ala Leu lie Gly Ala Ser Ser 
165 



gag tac ggc gcg gat acc gtg 
Glu Tyr Gly Ala Asp Thr Val 
155 160 

gtt gag cag ctg gac aac age 
Val Glu Gin Leu Asp Asn Ser 
170 175 



ctt gat tea etc aac aac ttg gag ttt tct gac gee gag ttg gag gcg 
Leu Asp Ser Leu Asn Asn Leu Glu Phe Ser Asp Ala Glu Leu Glu Ala 



180 



185 



190 



ate gat gag att tec cac gac gee ggc ptc aac att tgg gcg aag gee 
lie Asp Glu lie Ser His Asp Ala Gly tie Asn lie Trp Ala Lys Ala 
195 200 1 205 

acc gat tec aaa acc cgc gaa aac taa iccatcaaca tcagtttgat 
Thr Asp Ser Lys Thr Arg Glu Asn 
210 215 

ggccaatgcg gtcatcacaa ctgccacgac gaegfctgate cagcgccaca ccttggggct 

ggacagcggg cgtgacaatg ctgctgcgcc gaaaaccacc agegggaace agatcaggct 

tgccgcgaac gcgccagcgg cgaaaatcca ccgtcbggtg tegcegtatt gcgcgccgac 

gccgccgata aacacaaacg cgtccaaata cgcatncggg ttcaaccagg tcagcacgat 

tgccatcaac atgggcttta cccaaacccg ctgcttWtcg acgctcacct ccacccgcac 

ccggttgcgc gtgtcagtgg ccaccgccga accgcciaaa ggcgtgtcat egggcaeggt 

tggttctgtt tcttcaatga tctgtggcgc ttccaccttg tttgtcatgg cgtctttcgc 

tgccatgacg gcaaaccata acaggtaage gatgccaicc cagegcataa tatcgagcac 

gateggegeg gcattggaca aaagatcaac geccaaggtg ccggcgatga acaaaaagac 

gtcagaaatt aaacacacga gaagaacege aatgagtcqt tegegcttaa ttccttgttt 

aatcaccagt acattctgeg gtccgatgga cagtaaaagl ctggccccca aaagcagacc 

tgtaatgaag atttccatga tcaccatcgt gacctatggal agtacttaag taaaatgatt 

ggttcttaac atggtttaat atagcttc atg aac ccc att caa ctg gac act 

Met Asn Pro IlLe Gin Leu Asp Thr 
220 I 225 

ttg etc tea ate att gat gaa ggc age ttc gaa ggc gee tec tta gee 
Leu Leu Ser lie lie Asp Glu Gly Ser Phe Glu Gly Ala Ser Leu Ala 
230 235 \ 240 

ctt tec att tec ccc teg gcg gtg agt cag cgc gtt aaa get etc gag 
Leu Ser lie Ser Pro Ser Ala Val Ser Gin Arg Vai Lys Ala Leu Glu 
245 250 \ 255 



481 

529 

577 

625 

672 

732 

792 

852 

912 

972 

1032 

1092 

1152 

1212 

1272 

1332 

1392 

1444 

1492 

1540 



cat cac gtg ggt cga gtg ttg gta teg cgc acc caa lecg gee aaa gca 1588 

His His Val Gly Arg Val Leu Val Ser Arg Thr Gin Wo Ala Lys Ala 
260 265 J>70 

acc gaa gcg ggt gaa gtc ctt gtg caa gca gcg egg a\aa atg gtg ttg 1636 

Thr Glu Ala Gly Glu Val Leu Val Gin Ala Ala Arg lIs Met Val Leu 
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275 



280 



285 



ctg caa gca gAa act aaa gcg caa eta tct gga 
Leu Gin Ala GlV Thr Lys Ala Gin Leu Ser Gly 
290 \ 295 300 



cgc ctt get gaa ate 
Arg Leu Ala Glu lie 
305 



1684 



ccg tta acc ate gVc ate aac gca gat teg eta 
Pro Leu Thr lie AlV lie Asn Ala Asp Ser Leu 
310\ 315 



tec aca tgg ttt cct 
Ser Thr Trp Phe Pro 
320 



1732 



ccc gtg ttc aac gag 
Pro Val Phe Asn Glu 
325 



get tct tgg ggt gga 
Ala Ser Trp Gly Gly 
330 



gca acg etc acg ctg 
Ala Thr Leu Thr Leu 
335 



1780 



cgc ttg gaa gat gaa gcg kc aca tta tec ttg 
Arg Leu Glu Asp Glu Ala h\s Thr Leu Ser Leu 
340 \ 345 



ctg egg cgt gga gat 
Leu Arg Arg Gly Asp 
350 



1828 



gtt tta gga gcg gta acc cgt Wa get aat ccc 
Val Leu Gly Ala Val Thr Arg G^u Ala Asn Pro 
355 360 



gtg gcg gga tgt gaa 
Val Ala Gly Cys Glu 
365 



1876 



gta gta gaa ctt gga acc atg cgcVcac ttg gee 
Val Val Glu Leu Gly Thr Met Arg Vis Leu Ala 
370 375 \ 380 



att gca acc ccc tea 
lie Ala Thr Pro Ser 
385 



1924 



ttg egg gat gee tac atg gtt gat gg& aaa eta 
Leu Arg Asp Ala Tyr Met Val Asp Gl^\ Lys Leu 
390 \395 



gat tgg get gcg atg 
Asp Trp Ala Ala Met 
400 



1972 



ccc gtc tta cgc ttc ggt ccc aaa gat gtg ctt 
Pro Val Leu Arg Phe Gly Pro Lys Asp Va\ Leu 
405 410 



caa gac cgt gac ctg 
Gin Asp Arg Asp Leu 
415 



2020 



gac ggg cgc gtc gat ggt cct gtg ggg cgc 
Asp Gly Arg Val Asp Gly Pro Val Gly Arg 
420 425 



cgc gta tec att gtc 
Arg Val Ser lie Val 
430 



2068 



ccg teg gcg gaa ggt ttt ggt gag gca att cgc 
Pro Ser Ala Glu Gly Phe Gly Glu Ala lie Arg^ 
435 440 



cga ggc ctt ggt tgg 
.rg Gly Leu Gly Trp 
45 



2116 



gga ctt ctt ccc gaa acc caa get get ccc atg 
Gly Leu Leu Pro Glu Thr Gin Ala Ala Pro Met 
450 455 460 



!^a aaa gca gga gaa 
Lys Ala Gly Glu 
465 



2164 



gtg ate etc etc gat gag ata ccc att gac aca 
Val lie Leu Leu Asp Glu lie Pro lie Asp Thr 
470 475 



ccg atg tat tgg caa 
Pro l\et Tyr Trp Gin 
480 



2212 



cga tgg cgc ctg gaa tct aga tct eta get aga 
Arg Trp Arg Leu Glu Ser Arg Ser Leu Ala Arg 
485 490 



etc aca gac gee gtc 
Leu Thr\Asp Ala Val 
495 



2260 



gtt gat gca gca ate gag gga ttg egg cct tag 
Val Asp Ala Ala lie Glu Gly Leu Arg Pro 
500 505 



ttacttctqa aaaggttcag 2313 



ggtttttcac ttcttcgccc gcaggaattg ggccaggcag agtaacacct ^cagcaaatg 2373 
g \ 2374 
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<210> 4 
<211> 216 
<212> PRT (orf3) 

<213> Corynebacterium \glutamicum 
<400> 4 

Asp Thr Pro Leu Glu Glu\Thr Met Tyr Ala Leu Arg Asp lie Val Ala 

10 15 

Ser Gly Lys Ala Leu Tyr \^al Gly lie Ser Ser Tyr Gly Pro Glu Leu 
20 \ 25 30 

Thr Ala Glu Ala Ala Glu Phe\ Met Ala Glu Glu Gly Cys Pro Leu Leu 
35 \ 40 45 

lie His Gin Pro Ser Tyr Ser ILLe lie Asn Arg Trp Val Glu Glu Pro 
50 55 \ 60 

Gly Asp Asp Gly Glu Asn Leu Lea Gin Ser Ala Ala Asn Asn Gly Leu 
65 70 \ 75 80 

Gly Val lie Ala Phe Ser Pro Leu Ala Gin Gly Leu Leu Thr Asp Lys 
85 \ 90 95 

Tyr Leu Asp Gly lie Pro Glu Gly SeV Arg Ala Ser Gin Gly Lys Ser 

ioo iok no 

Leu Ser Glu Gly Met Leu Asn Val Asn Vsn lie Asp Met Val Arg Lys 
115 120 \ 125 

Leu Asn Asp lie Ala Gin Glu Arg Gly GXxi Ser Leu Ala Gin Met Ala 
130 135 \ 140 

Leu Ala Trp Val Leu Arg Glu Gin Gly GluVTyr Gly Ala Asp Thr Val 
145 150 \S5 160 

Thr Ser Ala Leu lie Gly Ala Ser Ser Val Gmi Gin Leu Asp Asn Ser 
165 170 \ 175 

Leu Asp Ser Leu Asn Asn Leu Glu Phe Ser Asp \Ala Glu Leu Glu Ala 
180 185 \ 190 

lie Asp Glu lie Ser His Asp Ala Gly lie Asn lj\e Trp Ala Lys Ala 
195 200 \ 205 

Thr Asp Ser Lys Thr Arg Glu Asn 
210 215 



<210> 5 

<211> 290 

<212> PRT (LysG) 

<213> Corynebacterium glutamicum 

<400> 5 

Met Asn Pro lie Gin Leu Asp Thr Leu Leu Ser lie lie Asp >Glu Gly 
1 5 10 \l5 

Ser Phe Glu Gly Ala Ser Leu Ala Leu Ser lie Ser Pro Ser Al\ Val 
20 25 30 

Ser Gin Arg Val Lys Ala Leu Glu His His Val Gly Arg Val Leu ^al 
35 40 45 
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Ser Arg* Thr Gin 
50 



Pro Ala Lyi Ala Thr Glu Ala Gly Glu Val Leu Val 
55\ 60 



Gin Ala Ala Arg 
65 

Leu Ser Gly Arg 



Lys Met Val 
70 

Leu Ala Glu 
85 



Leu Leu Gin Ala Glu Thr 
75 

Le Pro Leu Thr lie Ala 
90 



Lys Ala Gin 
80 

lie Asn Ala 
95 



T 



Asp Ser 
Trp Gly 



Leu Ser 
100 

Gly Ala 
115 



Thr Trp Phe Pr)p Pro Val Phe Asn Glu Val Ala Ser 
105 110 

Thr Leu Thr Leu\Arg Leu Glu Asp Glu Ala His Thr 
120 \ 125 



Leu Ser Leu Leu Arg Arg Gly Asp AAal Leu Gly Ala Val Thr Arg Glu 
130 135 \ 140 

Ala Asn Pro Val Ala Gly Cys Glu Val Val Glu Leu Gly Thr Met Arg 

145 150 \ 155 160 



His Leu Ala lie 



Ala Thr Pro Ser Leu YArg Asp Ala Tyr 
165 \70 



Met Val Asp 
175 



Gly Lys 
Asp Val 



Gly Arg 
210 

Ala lie 

225 



Leu Asp 
180 

Leu Gin 
195 

Arg Arg 
Arg Arg 



Trp Ala Ala 
Asp Arg Asp 



Val Ser lie 
215 

Gly Leu Gly 
230 



Met Pro Val Leu Arg Phe Gly Pro Lys 
185 \ 190 

Leu Asp Gl^X Arg Val Asp Gly Pro Val 
200 \ 205 

Val Pro Ser \la Glu Gly Phe Gly Glu 
220 

Trp Gly Leu LeVi Pro Glu Thr Gin Ala 

233l 240 



Ala Pro Met Leu 



Lys Ala Gly Glu Val lie Leu \Leu Asp 
245 250 



Glu lie Pro 
255 



lie Asp 



Leu Ala 



Thr Pro 
260 

Arg Leu 
275 



Met Tyr Trp 
Thr Asp Ala 



Gin Arg Trp Arg L&u Glu Ser Arg Ser 

265 \ 270 

Val Val Asp Ala Ala\ lie Glu Gly Leu 
280 \285 



Arg Pro 
290 



FZJ 9910 PCT/US 6/8 
FZJ 9910 PCT/US 8/8 



